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The present invention relates to tubular rivets,
unions and like hollow elements and more es-
peclally to those adapted to be secured by being
upset by & headed mandre! which is forced
through the interior thereof to perform the up-
setting operation and also to methods of fixing
such elements.

Hollow elements of this type having one or
more internal collars or annular beads are known
but are expensive and difficult to manufacture
and are not easily gauged to ensure accuracy of
dimensions. An object of the present inventlon
Is to provide hollow elements of this type which
are more easlly manufactured, are less costly to
produce and are more easily gauged.

According to the present invention the inter-
nal bore of the hollow element is smooth and
Is of suhbstantially uniform diameter. In one
form in accordance with this invention the shank
of the hollow element is provided on its exterior
with one or more annular beads or collars which,
when the element Is upset by the mandrel, are
forced outwards to secure the element in position,

In another form also in accordance with the
present invention both the Interfor and exterlor
of the shank of the hollow element are of sub-
stantially uniform diameter. The mandrel is of
greater extreme diameter than the internal diam-
eter of the element and in performing the up-

settlng operation the body of the element is ex- ;-

panded to engage the member or members to
which the element is to be secured.

The uniform internal bore of the hollow ele-
ments according to the present inventlon facili-
tates manufacture of the elements.
bore left after the upsetting operation facilitates
the closing of the rivet by a plug or the like and
offers little frictional resistance to flow of liguids.

The formation of external collars or annular
beads on the hollow element is considerably less
expensive than the formation of such collars on
the interior and such exterior collars can be more
accurately machined and are more easlly gauged
to ensure accuracy.

In the alternative form of hollow element the
eXternal collars are omitted and the shank of
the elament is smooth and is of uniform diam-
eter, the walls being slightly increased in thick-
ness to provide extra metal for securing the ele-
ment.

The present invention will be more fully de-
scribed hereafter with reference to the drawings
which show by way of example various embodi-
ments thereof as applied to tubular rivets, unions
and to the securing of tubes to plates.
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Bl

1]

20

25

40

ad

il

In the drawings:

Figs. 1 to 10 show examples of the use of the
first form of hollow element In sccordance with
the invention having external collars, while Figs.
11 to 19 show exemples of the use of the second
form having a smooth exterior.

Figs. 1 to 3 are sectional views showing tubular
rivets with different shapes of head.

Fig. 4 shows the application of the form of
rivet of Figs. 2 and 3 to securing together plates
which have become slightly separated.

Plgs. 5 and 6 are sectional views showing unions
for fixing to tubes and to plates respectively,

Figs, 7 to 10 are sectional views showing the
use of various forms of this type of rivet for
securing tubes to plates,

Figs, 11 and 12 are sectional views showing
successive stages in the upsetting of a tubular
rivet, of the second type.

Figs. 13 and 14 are similar views showing two
forms of headless rivet used to draw two plates
together.

Flgs. 15 and 16 are sectlonal views showing
unions of the second type.

Figs, 17, 18 and 19 show three ways of securing
a tube In a plate using the second type of rivet.

One of the forms of rivet with an external
collar is shown in Fig. 1, in which | and 2 are the
plates to be secured together by the rivet which
is inserted in a hole 3 therein; 4 is the conical
head of the upsetting mandrel the stem 5 of
which may be gripped ln the jaws of the riveting
machine to displace it {n the direction of the
arrow; 6 is the nose of the riveting machine,
which is pressed against the head 8 of the rivet.
The rivet 1 has a head B, a cylindrical shank 1,
and an external collar 9.

The diameter of the head of the mandrel is
greater than the Internal diameter of the rivet
and is preferably intermediate bhetween the in-
ternal and external dlameter thereof and is so
designed that the upset rivet completely fills the
hole 3 in the plates f and 2.

When the mandrel is drawn throueh the rivet,

5 it first expands the collar 9, which grips the un-

der side of the plate 2, all round the hole 3. The
mandrel then expands the shank of the rivet to
fill completely the free space between the walls
of the hole 3 and the shank of the rivet.

When the mandrel has passed completely
through the rivet, the plates are firmly con-
nected together.

The head of the rivet may be of any con-
venient shape, for example chamfered as shown
in Fig. 1,
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Fig. 2 shows an alternative form of rivet In
which the head 8 of the type of rivet shown In
Fig. 1 is replaced by an upper expansion coilar
81, This symmetrical design of the rivet facll-
itates production, and enables the rivets to be
mounted automatically on the mandrels of the
riveting machines, since they can be threaded
thereon either way up. In passing through the
rivet, sald mandrel first expands the lower ring
8, which grips the under-side to the plate 2, then
expands the shank 7, which completely fills the
hole 3, and finally expands the upper collar 81
which grips the plate | and forms the head of
the rivet.

Fig. 3 shows a rivet of the same type, the upper
plate | being countersunk at 10, to receive the
upper expansion collar 9! when the later is ex-
panded. With this form, no part of the rivet
projects above the surface of the plate | after
upsetting. Should it also be desirable for the
rivet not to project below the plate 2, the latter
may be similarly countersunk.

The form of rivet shown in Figs. 2 and 3 may in
addition to its normal applications be used to se-
cure together plates which have hecome slightly
separated, this not being possible with tubular
rivets of known construction having a preformed
head. An example of this is shown in Flg. 4 in
which the lower plate 2 has become slightly sepa-
rated from the upper plate 1.

For this purpose 1t is necessary to employ a
special fixing machine with a two-fold move-
ment. The rivet T is placed on the mandrel § of
a machine having two work-positioning noses, the
inner one, Il, being adapted to be extended
beyond the outer nose 8§ by & distance exceeding
the space that may exist between the plates to be
drawn and secured together. The assembly is
then passed through the hole 3 in the plates so
that the lower collar 8 of the rivet T projects
below the lower plate 2, it is nhecessary for this
purpose that the greatest external diameter of
the rivet should be less than the diameter of
the hole 3.

When the mandrel is drawn upward by the
riveting machine the upper end of the rivet butts
against the inner nose 11 of the machine allowing
the head 4 of the mandrel to expand the lower
collar 9, the external diameter of which is in-
creased and becomes greater than that of the
hole 3 provided in the plates.

The inner nose i1 of the riveting machine is
then released, and retracts within the outer nose
& which is drawn into contact with the plate |I.
The mandrel draws up the rivet but, since the
lower collar 8 has been expanded, said collar can
no longer pass through the hole 3 in the plate 2,
and consequently raises sald plate and presses
it agalnst the plate 1.

When the two plates are pressed together the
mandre] is obliged to pass through the rivet, ex-
panding the shank T to fill the hole 8 in the
plates and then expanding the upper collar 9!
thereby causing it to grip the upper plate i.

If deslred the upper and/or the lower surfaces
of tt;e plates may be chamfered as Indicated in
Pz 3.

The application of this invention to a union is
shown in Fig. 5.

The union 12 may have a threaded portion
which projects beyond the tube 18 to which 1t is
to be secured, and has a cylindrical portion which
enters the tube and 13 provided with one or more
exterior expanslon collars.

The union shown tn Fig. 5 has two expansion
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collars 9 and 8! and a short conical sectlon 83.
The tube 13 Is inserted Iin & reinforcing ring I4
provided with three annular recesses 13, 1% and
159 corresponding in position with the collars 9,
81 gnd 9? respectively.

The head 4 of the upsetting mandrel, has a
diameter greater than the internal diameter of
the cylindrical shank of the unitn, and, in pass-
ing through the unioh expands, firstly, the collar
B (whieh forges the tube into the recess 15), then
the cylindtical portion and a second collar 9!
(whiéh forces the tube Into the groove (5!) and
the remalining cylindrical portion, and finally the
conlcal section 92 which forces the tube 13 into
the corresponding recess 152 in the ring 14.

The expansion collars may be of any desfred
number and shape, and the same applies to the
facing annular recesses provided in the ring 14,
These unions may also be fixed without any
exterior ring.

Flg. 6 represents a union 16 with an extérnal
expanston collar 8 for fixture to & plate 1.

During the upsetting operation the union 16 is
held in position by the nose 6§ of the riveting
machine. The mandrel 4, in passing through the
union {8, first expands the ¢ollar 9 (which grips
the under side of the plate i), and then expands
the cylindrica! shank of the union to fill the hole
in the plate I,

When the mandrel has passed completely
through, the shank 16 makes a perfectly tight
jolnt with the plate I.

This type of rivet having external expansion
collars may be used to secure tubes to plates as
indicated hereafter.

Plg. 7 shows an example of this method of
fixing, 13 Indicating the tube to be secured to a
plate I. A headed rivet 1, with an eziernal ex-
pansion collar 9 is inserted In the tube.

The head of the rivet is pressed against the
plate | by the nose § of the fixing machine. In
passing through the rivet, the mandrel, the head
of which has a diameter greater than the internal
diameter of the shank of the rivet, expands the
collar 9, which deforms the tube and causes it to
engage the lower surface of the plate 1.

The mandrel then expands the cylindrical
shank 7 of the rivet, pressing the outer face of the
tube against the wall of the hole in the plate I.

Fig. 8 shows another example in which the ex-
pansion collar 9 of the rivet occupies a position
within the thickness of the plate I. The hole In
which the tube 13 is to be secured is provided
with an annular recess % on a level with the

5 collar 9 of the rivet, so that, in passing through

the rivet, the mandrel expands the whole of the
latter, and the collar B forces out the tube to fill
the free space in the recess 15. The tube I3 s
more firmly secured than in the case of the pre-
ceding example.

Fig. 9 shows a further example in which the
rivet is provided with two expansion collars 9
and 9! and with a short conical section 92.

In passing through the rivet, the mandrel ex-
pands the first collar 9, which distends the tube
18 against the under side of the plate I. Tt next
expands the cylindrical portion, and then the
second collar 9!, which forces the tube into an
annular recess |15 provided in the hole of the plate
. Continulng Its stroke, the mandrel expands the
cylindrical portion, and then the comical section
93, which forces the end of the tube into a cor-
responding recess 15! provided in the upper Iace
of the plate, The tube js thus secured very firmly
to the plate,
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The bore of the rivet may be reiieved as Indi-
eated at the upper end to prevent any metal
dfawn up by the passage of the mandrel frotn
protruding beyond the head of the rivet,

Fig. 10 shows an example In which the rivet
1 employed to secure thé tube 13 Is symmetrical
ahd headless being provided with two exXpansion
collars 9 and 9!, The manner in which the tube
is secured, will be easily unhiderstood from the de-
gaription of the preceding examples.

To give increased strerigth a third collar intght
be arranged between the collars 9 and 8! to force
the tube into an annular recess provided about
midway of the thickness of the end plate . In
the embodiment shown, the upper end of the
hole is chamfered as indicated at I5 to receive
the upper expansion collar 91.

All the rivets with outside expansion rings have
the disadvantage that the rivets must be ar-
ranged to correspond exactly with the thicknesses
of the plate or pldates to be secured.

The second form of hollow element accordihg
to the present invention differs from the first
ih that the external expansion collars of the first
form are omitted. This form has an advantage
over the first form that a giveh element can be
used for a variety of thicknesses of plate as there
ig no necessity for exact correspondence between
the axial dimensions of the rivet and the thick-
ness of the plate or plates

Fig. 11 shows an exaimmple of the second type
of hollow element in whieh a rivet 71 is & simple
cylindrical tube provided with a head 9 which
may be of any convenient shape,

The internal diameter and the thickness of the
walls of the rivet are dependent on the amount
of the rivet which ls to be expanded outwards to
seclre it in position, the external diameter nor-
mally being generally the same as that of the
hole in which the rivet is to be secured. The
diameter of the head of the upsetting mandrel is
equal to the final internal diameter of the rivet
when upset and is preferably infermediate he-
tween the external and internal dlameters of the
shank of the rivet.

The nose 6 of the riveting machine presses the
head of the rivet firmly on to the plate {. When
drawn through the rivet, the mandrel easlly ex-
pands that part of the rivet which is below the
lower plate 2, causing an annular bulge 11 (Fig.
12). 'The mandrel then expands the shank of
the rivet pressing the walls outwards agalnst the
walls of the hole 3 and causing an upward fiow
nf the metal. The head of the rivet Is recessed
at 19 (Fig. 11), to allow the upward displace-
ment of the metal; and the nose § of the machine
is provided with an annular recess (9 into which
the metal can also flow.

It will be evident that a rivet of this tybe can
serve to secure various thicknesses of plate, the
height of the annular bulge (T simply varying
according to the thickness to be gripped.

This rivet is extremely easy to produce by
machining or pressizag, and is also very easjly
gauged t0 ensure accuracy.

Fig. 13 shows another example of the inven-
tion In which the rivet is a simple tubular mem-
ber, the head as well as the tail being deformed in
the upsetting operation to secure the rivet.

In order to fix this form of rivet for the pur-
pose of securing together plates which have be-
come separated it is necessary, as in the case of
the rivet shown in Fig. 4, to employ a machine
with double concentric nbses § and 1.

The rivet T is threaded on the mandrel 4, the
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infier rioss (| of the machiné bearing agaihst
the upper end of the rivet and the assemibly ls
then insérted into the hole 1n the plate I, so that
the lower portioh of the rivet projects below the
plate 2. The mandrel then expands the portion
of the rivet whi¢h extends below the plate 2,

When a length of 1-2 millimetres of thig por-
tion of the rivet has beén expanded, the inner
noge |l is released and is rétracted within the
outer nose 6.

On continuing to ascend, the mandrel drawg
upward the rivet ¥ and the plate 2, which latter
is pressed against the plate I. Whéh the two
plates are in tontact the noses 6 anhd (| of the
riveting machine bear agaifist the upper plate |
and the rivet respectively; thie mandrel {g theh
drawn completely through the rivet T ahd ex-
pands it, thus securing it in position,

Fig. 14 shows a modified arrangement in which
the upper plate | is countersunk as indicated at
10 to receive the expanded head of the rivet.

Mg, 16 shows this form of the invention as
applied to a union. The unfon 12 is inserted in
a tube (8 which is surrounded by a reinforcing
ring (4 provided with annular recesses 15, 154, 159,

In passinng through the cylindrical portion 12
of the union, the head of the upsetting mandrel
tends to expand the union ang tube against the
reinforeing ring and since the head is of greater
diameter than the bore, it displaces some of the
metal of the unlon upwards in front of if, thus
forcing the metal of the tube outwards below
said ring and also into the annular recesses (6,
16! and 152 provided In said ring.

The annular recesses may be of any number
and shape. The Interlor of the union fixed in
this manner is exceedingly smooth.

Fig. 16 shows a hollow union 16 to he fixed In
a plate I. As in the other case, the head of the
mandrel has a diameter intermediate between the
internal and external diameters of that portion
of the unlon which is enclosed in the plate .

The union 6 is held in position on the plate
I by the nose 6 of the riveting machine. In
passing through the union 16, the head 4 of the
mandrel expands the cylindrical portlon, caus-
Ing the metal to bear against the lower surface of
the plate I. The mandrel then expands the por-
tlon embedded in the thickness of the plate |,
and presses it into intimate contact with the plate.

Unions of this kind are far more quickly and
cconomically produced than in the case of unions
provided with an expansion ring, such as shown
in Fig. 6. Moreover, unions and lke hollow
bodles of this type may be fixed on plates of
widely differing thickness.

This type of cylindrical rivet expanded by the
passage of a mandrel having an enlarged head,
the dlameter of which Is intermediate between the
in{ernal and external diameters of the rivet may
also be used to secure tubes to plates.

Figs. 17 and 18 show examples of this method
of securing a tube 13 with a headed tubular
rivet 1.

The rivet T is inserted in the tube 13 which, in
turn, is inserted in a hole in a plate I.

In the embodiment shown in Fig. 17, the hole
in the plate is smooth, whilst in that shown in
Fig. 18 the hole is provided with two annular re-
cesses in which the tube becomes embedded un-
der the outward thrust of the metal of the rivet
during the upsetting operation.

The head of the rivet is preferably counter-
sunk as indicated at 16, to accommodate the
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metal forced upwards by the head of the mandre!l
during the upsetting operation.

In passing through the rivet 7, the mandrel
expeands the latter, causlng the tube to expand
and engage the under-slde of the plate I.

The mandrel then expands the tube outwards
against the walls of the hole In the plate. In
the case of the arrangemeni shown in Fig. 18,
the metal of the tube is also forced into the an-
nular recesses provided in the jnterior of the
hole in the plate.

Flg. 19 shows an alternative arrangement in
which the rivet i1s headless and consists of &
cylindrical member. 'This rivet offers all the ad-
vantages of the plate rivets shown in Plgs. 13
and 14,
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From the foregoing examples, it will be readily
evident how this rivet may be used to secure the
tube 13 in the end plate |, when the rivet is up-
set the tube is secured to the end plate by en-
gagement with the lower side of the plate and
also with the recesses in the hole.

The shape of the recesses in the hole and also
thelr number may be modified as desired, a tube
may even be secured In a plain hole in the plate
by a rivet of this type but this provides a less se-
cure fastening than the arrangements above de-
seribed.

JACQUES FRANCOIS
GABRIEL CHOBERT,



